PF10TBT:fullerene solutions were prepared by dissolving 3 mg/mL PF10TBT and 12 mg/mL fullenere in chlorobenzene at 90 ºC. Devices were prepared on ITO coated glass substrates. The substrates were scrubbed with soap, put in a flow bath with deionized water, sonicated in acetone, rinsed with deionized water, sonicated in 2-isopropanol, spun dry, dried at 140 ºC in an oven and received UV-ozone treatment for 20 minutes. A 50 nm layer of PEDOT:PSS (CLEVIOS P VP AI 4083) was applied as anode buffer layer. The active layers were spin cast at elevated temperature (90 ºC) on top of the PEDOT:PSS layer. One nm of lithium fluoride and 100 nm of aluminium were used as cathode for all devices. Multiple sets of devices were prepared. One with 1:4 weight ratios of polymer and fullerene and one with altered ratios to take into account the differences in molecular weights of the fullerenes. Across both sets the open-circuit voltages are consistently higher for the FCBM devices in comparison to the PCBM devices. Figure 1 illustrates this fact.
The error bars represent the spread in response for these devices, ranging from 9 mm 2 to 1 cm 2 .
General
All reagents and solvents were purchased from Aldrich or Acros and used as received or purified using standard procedures.
[60]Fullerene (99.5%) was purchased from Solenne BV and BuckyUSA and was used without further purification. Column chromatography was performed using silica gel (Aldrich 60, 230-240 mesh 
9,9-dihexyl-9H-fluorene (1):
A suspension of fluorene (4.0 g, 24 mmol) and potassium hydroxide (13.0 g, 240 mmol, 10 eq.) in dimethyl sulfoxide (40 ml) was stirred at room temperature for 10 minutes and 1bromooctane (9.9 g, 60 mmol, 2.5 eq.) was added using a syringe. The mixture was heated to 60°C and stirred for 5 days. The mixture was poured into water (100 ml) and extracted with ethyl acetate (3x 100 ml). The organic layers were combined and washed with brine (100 ml) and dried over sodium sulfate. The solvent was removed in vacuo and the crude product was purified by column chromatography (SiO 2 /heptane) to give the pure product as colorless oil (5.1 g, 15 mmol, 63% methyl 5-(9,9-dioctyl-9H-fluoren-2-yl)-5-oxopentanoate (5): Keto-ester 5 was prepared following the procedure described for 4 except that the reaction mixture was refluxed overnight, giving 6.54 g (12.6 mmol, Melting Point: 94.0 -96.0°C.
9,9-dioctyl-9H-fluoren-2-yl-methylbutyrate-p-tosylhydrazone (8):
Tosylhydrazone 8 was prepared following the procedure described for 7 except that the reaction was stopped after 5 hours instead of reacting overnight, yielding 6.68 g (9.7 mmol, 92%) of the pure product as pale yellow crystals. FT-IR (neat) = ν (cm -9,9-didodecyl-9H-fluoren-2-yl-methylbutyrate-p-tosylhydrazone (9): Tosylhydrazone 9 was prepared following the procedure described for 7 except that the reaction was stopped after 4 hours instead of reacting overnight, giving 7.14 g (9.6 mmol, 84%) of the pure product as pale yellow crystals. FT-IR (neat) = ν (cm -1 ): 
Crystallographic data
The position of the electrophilic substitution on the fluorene moiety was confirmed by x-ray crystal structure.
Suitable crystals of the hexyl-substituted tosylhydrazone (7) were obtained by recrystallization from a pentane/methanol mixture. The crystal structure shows that the fluorene was acylated at the 2-position (C14). 
